Abstract. The simulation experiment on the solar wings, under the situation of zero gravity, is an important part of the satellite's ground work. With the development of space station and deep space exploration technology, the fold-expanding solar wing is being used more frequently, and there are higher requirements for its quality. As a result, the demand of the simulation experiment, which the solar wings worked on the ground with no gravity, also increase. In order to facilitate the comprehensive utilization of the test device, save space and improve the flexibility and speed of the test equipment, a new test device is provided, which is used for the unfoldment of mobile, retractable solar wings, working on the ground under zero gravity. In this paper, the calculation method for stiffness analysis is also given.
Introduction
With the development of the space station and deep detection technology, the fold expansion solar wing is using more frequently [1] . Higher requirements for its quality is put forward also, and the demand of its ground zero-gravity expand test is growing at the same time [2] [3] . In order to facilitate utilization of the test device and save space, improve the flexibility and response speed of the test device, this paper presents a movable, scalable and automatic levelling solar wing ground zero gravity expand test device This device has the characters of high-precision, low friction, large span and large stiffness.
According to the technical requirements, the whole device uses the design of a two-stage hybrid telescopic lifting beam system seated by coarse adjustment and located by fine tune. The mechanical system of the device uses the spring and the strings system to solve the problem of the leveling and lock condition to eliminate the gap, which can provide a guarantee for the stability work of the system. This machinery uses a combination of rigid joint and hinge joint to solve the big span installation problem [4] .
The structure of mobile solar wing unfolding device in Inverted type is shown as Figure 1 .
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Stiffness Analysis
The unfold shelf mechanical model is equivalent to the mechanical model shown in Figure 2 . Stiffness is mainly reflected as static stiffness [5] . According to the definition of stiffness, at any point on the transverse rail, the stiffness shows as
k , F and x  , Respectively, stiffness, force and displacement. Order F=1, and solve the deformation of any point, then the stiffness of this point is found out [5] . According to material deformation theory, deflection model of arbitrary simply supported beam is shown as Figure 3 , deflection can be expressed as: F effect respectively [6] .
In the separate effect of 
In the separate effect of Combine with the formula (9) and (11), the deflection of point 5 a is:
Combine with the formula (10) and (12), the deflection of point 5 d is:
Combine with the formula (13), (14), (8) and (9), the displacements of point A and B are:
In X direction, as the displacements of point A and B are different, let AB    , according to the geometry relationship, there will be displacement at the point C [7] , and the displacement is:
In the same way, in Y direction, let From the above analysis, the total displacement of point C is: a  a  3  1  2   2 2 3  2 2 3  3  2 2 2  2 2 2  1 1 1  1 1 2 2 2  5  2 5 5  2 6 6  1  2  5   3  2  2  22  2 2 5 6 5  2 3  2 4  56  5  3  4   2  3  3  3 1 3
    
Example Analysis
According to the structure model in Fig1, the data in design is: 5 5 6 6 0.1 0.9 0.6 0.4 Above calculations showed that: the stiffness of mobile solar wing of inverted type meets the requirements of the experiment, and the formula derived is accurate.
Conclusion
(1) A new structure form of the folding frame of mobile solar wing of inverted type is proposed. This new device improve the utilization of space and the working efficiency.
(2) Unit strength is introduced, in this paper. According to the principle of superposition, the formula for stiffness calculation is deduced, which is accurate as the example shows.
(3) The new form of folding frame structure and the formula for stiffness calculation can be the basis for the design and analysis of this kind of mechanical device.
